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(57) A gas sampling probe (1) and 
transfer duct (12) for use with a gas 
turbine combustion chamber test 
apparatus (2) and an analysis unit 
(not shown) are surrounded by 
water or other fluid medium 
maintainable at the particular 
temperature by means of a heating 
system (54) and a cooling system 

(55) , each separately capable of 
maintaining a constant sampling 
probe and transfer duct temperature 
.at the maximum heat input to the 

' fluid medium from the sampling 
probe. The gas sample is thereby 
quenched and maintained at a 
particular temperature at which 
neither further combustion of the 
sample nor deposition of the 
sample constituents can occur. 
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SPECIFICATION 

Combustion gas sampler and conditioner 

5 The invention relates to gas sampling and 
conditioning probes, particularly, but not ex- 
clusively for use in the sampling and transfer 
of gaseous combustion products from a gas 
turbine combustion zone to an analysis zone. 

10 The gas sampling probe for the primary 
combustion zone of a gas turbine combustion 
chamber must necessarily be of the smallest 
possible size to avoid upsetting the combus- 
tion from which the probe is to take samples. 

1 5 The probe must be able to withstand combus- 
tion temperatures exceeding 2000K and in 
combination with associated transfer duct 
must maintain the composition of the sample 
from the point of acquisition in the com bus- 

20 tion zone to the analysis zone. To do this, the 
sample must be quenched to a temperature at 
which no further reactions can occur with a 
lower limit on that temperature so that none 
of the less volatile sample constituents can be 

25 deposited during transfer. 

An object of the invention therefore is to 
provide a combustion gas sampler and condi- 
tioner in which the sampling probe and trans- 
fer duct are maintained at a temperature suit- 

30 able to quench the gas sample and maintain it 
unchanged during the sampling and transfer 
procedure. 

According to the present invention, there is 
provided a gas sampling probe and transfer 

35 duct for use in a gas turbine combustion 
chamber test apparatus in which the gas 
sample is quenched and maintained at a parti* 
cular temperature at which neither further 
combustion of the sample nor deposition of 

40 the sample constituents can occur, the sampl- 
ing probe and transfer duct being surrounded 
by a fluid medium maintainable at the particu- 
lar temperature by means of separate heating 
and cooling systems, the heating and cooling 

45 systems each separately capable of maintain- 
ing a constant sampling probe and transfer 
duct temperature at the maximum heat input 
to the fluid medium from the sampling probe. 
The particular temperature required may 

50 vary with the type of fuel in use, for example 
for kerosine fuels a temperature around 
1 50'C and for diesel fuels a temperature 
around 1 90*C is required. 

Preferably the fluid medium is water at 

55 greater than atmospheric pressure. 

Preferably a minimum water pressure is 
maintained by a first pump to prevent boiling 
and cavitation within the sampling probe and 
circulation is maintained by a second pump of 

60 sufficient pressure to overcome the pressure 
losses in the water circuit. 

To make the probe temperature insensitive 
to rig operating conditions or probe position, 
the circulating water leaving the sampling 

65 probe and transfer duct may be passed to the 



cooling system in which the heat exchanger is 
provided with a bypass, and flow is shared 
between these by a flow proportioning valve 
adjustable in response to the temperature of 

70 the circulating water at the entry to the circu- 
lating pump, to maintain the temperature of 
the water entering the pump at 20°C below 
the required temperature. This ensures that 
the heat pick up within the gas sampling 

75 probe is small compared to the heat flux in 
the heater and heat exchanger. 

An embodiment of the invention will now 
be described with reference to the accom- 
panying drawing, in which: 

80 Figure 1 shows schematically the sampling 
probe transfer duct and associated tempera- 
ture regulation system. 

The sampling probe 1 , the sample entry 
port 1 1 of which is situated in the combustion 

85 chamber 2 to be tested are both mounted 
within pressure vessel 3. The operation of the 
combustion chamber air, fuel supplies and 
exhaust systems are well known, do not form 
part of the embodiment of the invention and 

90 will not be further described. The sampling 
probe delivers the sample gas to an analysis 
unit (not shown) via a transfer duct 1 2. 

The sampling probe 1 is supplied with 
pressurised hot water via flexible lines 4 from 

95 a supply system 5. The water is supplied to 
maintain a constant temperature of the sam- 
pled gas and to prevent overheating of the 
probe in the combustion zone. 
The pressurised hot water supply system 

100 comprises a priming pump 51 to maintain a 
constant pressure of 20 bar in the hot water 
circuit 52. A circulating pump 53 capable of 
raising the water pressure a further 1 2.5 bar 
to overcome flow losses is provided to pump 

105 the hot water through the sampling probe and 
transfer duct water channels (not shown) 
which surround the pipe (not shown) carrying 
the gas sample. The hot water circuit also 
contains an electric heater 54, a heat ex- 

110 changer 55 with bypass loop 56 and circuit 
temperature controlled valve 57 operated by 
temperature sensor 58. A bubble trap 59 and 
pressure relief valve 60 are also provided on 
the hot water circuit. The priming pump 51 

115 supply pressure to the hot water circuit is 
limited by a second pressure relief valve 151 
which discharges to the pump input via heat 
exchanger 251 . The hot water circuit is sup- 
plied with demineralised wayer. A cooling 

120 water circuit 70 provides cooling for heat 

exchangers 55, 251 and circulating pump 53 
and a drain for the bubble trap 59 and 
pressure relief valve 60. Pressure and temper- 
ature sensors for monitoring and warning pur- 

1 25 poses are provided at all locations in the hot 
and cold water circuit denoted with a P or a T 
respectively in a circle. The temperature sen- 
sor 61 controls the heater 54. Non return 
valves and flow control valves are denoted by 

1 30 standard symbols. 



♦ 

2 



GB2162310A 2 



In use, to provide the shortest possible 
delay in establishing the required probe tem- 
peratures in relation to the fuel in use in the 
combustion chamber, the temperature sensor 
5 58 holds heater 54 on continuously with the 
valve 57 in the bypass 56 full open. When 
the required temperature is attained, it is 
maintained by adjustment of the flow through 
the heat exchanger by means of the valve 57, 
1 0 and operation of the heater if the water tem- 
perature falls below the desired ranges as for 
instance when the combustion chamber is at 
idle condition and the heat flow to the probe 
is at its smallest. 

15 

CLAIMS 

1 . A gas* sampling probe and transfer duct 
for use in a gas turbine combustion chamber 
test apparatus in which the gas sample is 

20 quenched and maintained at a particular tem- 
perature at which neither further combustion 
of the sample nor deposition of the sample 
constituents can occur, wherein the sampling 
probe and transfer duct are surrounded by a 

25 fluid medium maintainable at the particular 
temperature by means of separate heating and 
cooling systems, the heating and cooling sys- 
tems each separately capable of maintaining a 
constant sampling probe and transfer duct 

30 temperature at the maximum heat input to the 
fluid medium from the sampling probe. 

2. A gas sampling probe and transfer duct 
as claimed in claim 1 including a first pump 
to maintain the fluid medium at a pressure 

35 which is sufficiently high enough to prevent 
boiling and cavitation within the sampling 
probe. 

3. A gas sampling probe and transfer duct 
as claimed in claim 2 including a second 

40 pump for circulating the fluid medium at a 
required rate. 

4. A gas sampling probe and transfer duct 
as claimed in claim 3, wherein the cooling 
system includes a heat exchanger provided 

45 with a bypass, and a flow proportioning valve 
for dividing flow into the heat exchanger and 
the bypass in response to the temperature of 
the fluid entering the second pump to main- 
tain the fluid at a temperature sufficiently low 

50 to ensure that heat pick-up within the gas 
sampling probe is small compared to the heat 
flux in the heater and heat exchanger. 

5. A gas sampling probe and transfer duct 
as claimed in any previous claim wherein the 

55 fluid medium is water. 

6. A gas sampling probe and transfer duct 
as hereinbefore described with reference to 
the drawings. 
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